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6 1  ...................... 
S'.. .................... 
10' ..................... 
Noon ................... 
2 P  ....................... 

is the wind that there outweighs the rainy season in 
influencing the daily barometric march. At Colon, in 
the d v  season, 97 er cent of the winds are froni the 

22 per cent, and there are 50 er cent from the south, 
i. e., from the land. Hence the liver ence. It is scarcely 

mm.) is due to thu  circumstance. I regard this small 
value as improbable. 

Finally, the intermediate (mean) ordinates of the 
daily barometric curve should be mentioned. Here, 
wain, Colon probably has too small amplitudes, whilc for 
Akajuela they probably are too lar e. But in this case 

localities haye but bihourly observations, whereby the 
daily march is somewhat flattened. 

TABLE 9.-Average mdinatca of the curties of tht daily march of presswe 
(maximum). 

Atlantic Ocean, whi r e in the rainy season these are but 

to be assumed that the small amp e 'tude a, (only O A T  

we have 34 hourly observations, w % ile the other three 

(See Table 9.) 
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0.9 

-1.9 
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7.1 
a 3  

June ............................... 0.479 
July ............................... I 0.449 
August ............................ 0.547 
September ........................ I 0.W 
October ........................... 0. c44 

December ......................... 1 0.826 
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cololi. 
__. 

0.627 
0.539 
0.547 
0.545 
0.5nS 
0.452 

0. wz 
0.602 
0.533 
0.618 

::E 

Year ........................ I 0.595 

Means. 
-. 

0.671 
0.713 
0.756 
0. G93 
0.557 
0.54s 
0.617 
0.5% 
0. w 
0.651 
0. I& 
0.650 

Culebm. 

0.752 
0.777 
0. 01 
0.780 
0.597 
0.624 
0.663 
0.617 
0.648 
0. B S  

:: % 

-- 
0.748 
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0.772 
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0. fa9 
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0. W7 
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0.7-w 
0. 1 0.748 

am January ........................... 
March ............................. 
A rll.. ............................ 
February .......................... 
d Y  ............................... 

O. Cm 
0.050 
a 63s 
0.673 
0.544 

D A I L Y  MARCH OF T E M P E R A T U R E  A N D  R E L A T I V E  
HUMLDITY. 

I have computed the equations for the dail march of 

trems seasons, for the dry season, the rainy season, and 
for the year. In  the following table these equations are 
grouped together. 

Daily march of tempcratu.re.-In Ancon, C'ulebra, Colon, 
and Alhajuela the temperature maximum occurs later in 
the dry season than it does in the rainy season, and the 
am litudes are almost twice ns great in the dry season 

ception to the latter rule, as its daily tem erature mnse 
during its rainy season (October-Novem E er) is greater 
than during its dry season. The reason for this concli- 
tion is to be sought in the mind conditions, which we have 
described above. The dry season has strong northerly 
sea winds (the trades), while the rainy season has south- 
erly land winds. I n  Colon also, however, the rainy 
season has a lower average temperature than the dry 
season. 

the temperature and the relative humidity H or the es- 

(See Tables 10, 11, and 12.) 

as t R ey are in the rainy season. Colon, however, is an ex- 

8 Haan, Julius. Der tiiglkhe Gang der Tempmtur in den T r o w .  I.--Dos innere 
TropengebiPt. Denleehr., Kaiserl. Akad. d. WIssensch., Wlen, Mathem.-naturw. 
la., 1805,78: a, 337. 

TABLE lO.-Daily nurch of tempmature and humidity. 
ANCON (lot., 8' 57' N.; long., 7 9 O  33' W.; slt., 28 m.) 

(Departures from daily mean.) 

I Dryseason. 

Relative 
humid- 

ity. 

Per cent. 
13 
18 
17 
17 
13 

- 3  
-19 
-23 

4 P  ...................... I 4 . 9 ,  -23 
6 P  ...................... 1 . 8 .  -17 
S P  ...................... -1.3 1 - 4 

&fW ............. 3.4 ! 14 

1 0 ~  . . . . . . . . . . . . . . . . . . . . . .  -2.5 9 

Amplitude.. ........... 9.9 I 40 

Rainy season. 
- 
lemper- 
8 t W .  

- 
C. 

-1.8 
-2.2 
-2.4 
-9.8 
-0.1 

2. S 
3. s 
3.1 
1.5 
0.2 

-0.8 
-1.4 

1. e 
6.7 

~ e i a t i w  

ity. 

Per cent. 

7 
5 
7 
5 

- 5  
-13 
-14 
-10 
- 4  

3 
8 

7 

21 

humid- 

Year. 

2.5 I 9.7 

7.7 I 28.1 

EQUATIONS OF THE DIURNAL CURVES. 
Dry amon. 

Temperature 26.2+5.02 s" 23R.So+r)+1.33 sin (57.3.+22). 
Relative huniidity, 73.5+20.6 SUI {42.lo+z)+5.2 sin (?05.9O+Zz). 

Rainy amon. 
Temperature. 25.0+?.;8 sin (?42.6°+2)+1.10 sin (91.6a+22). 
Relative humidlty, 87.5+10.7 sin (59.4"+2)+3.7 sin (231.2°+ZZ). 

Year. 
Temperature 25.S+3.77 sin (242.O0+r)+1.1O sin (78.2'+22). 
Relatlve hudidity, 8?.0+14.5 sin 149.5°+r)+3.8 sin (233.8'+22). 

TABLE I l . - D d y  march of temperature and hum.&iity. 
CULEBRA (lat.. 9'3' N.: long.. 79.30 W.; alt., 123 m.) 

(Dep8rtuM from daily mean.) 

I ' Dryseason. I Raeysesson. I Year. 

Hours. 
I Temper- 

ature. 

-- 
a C. 

Midnight .............. .! -2.7 
2. ....................... -3.1 

6 -  ...................... 4 . 8  

10. ...................... 9.8 
Noon ................... 4.4 
Z P  ...................... I 4.8 

4. ...................... I -3.5 

S. ....................... -1.4 

4 P  ...................... I 3.7 

S P  ..................... ' -1.0 
6 P  ...................... 1.4 

10P ..................... -2.0 

Mean ............. 2.9 

Amplitude.. ............ 8.7 

I .-.-- 
per cent. j OC. 

14 I -1.5 

17 -2.3 
13 ' -0.5 

2.3 

-23 2.7 
-22 I 1.3 

0 1  

;; I 1;:: 

i 3.6 

1': I -0:s 
10 ! -1.1 

14 1 1.7 

40 i 5.8 

- !  
I , 2.2 

2 1 :  6.8 

Per cent. 
9.4, 

10.7 
11.0 
a 7  - 2.5 

-15.2 
-18.0 
-14.1 - 7.9 

1.2 
7.3 

io. 3 

9.7 

29.0 

EQUATIONS OF THE DIURNAL CURVES. 
Dry amm. 

Temperature :5.0+4.71 sin (229.S0+z)+1.15 S h  (82.4"+%). 
Relative hudidity, a6.0flS.O sin (59.5O+z)+4.9 sin (194.7*+%). 

Temperature. 24.4+2.50 sin (217.4°+2)+1.12 sin fH.8'+2z). 
R e l a t h  humidity, 89.3+9.1 sin (i0.8'+1)+4.0 sin (228.8O+Zz). 

Temperature 24.0+3.15 sin (242.5°+z)+1.10 sin (75.2'+22). 
Relative hudidity, 84.0+14.4 sin (49.5"+2)+4.4 sin (211.4°+ZZ). 

Rainy amm. 

Year. 
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TAB= l!2.-Lhdy march of temperalutc and humidity. 
COLON (Iat.,D'ZZ'N.; long., W54'W.; alt . ,3m.) 

(Departures from daily mean.) 

Temper- 
ature. 

j Dryseason. 

Relative 
humid- 

ity. 

HOW%. ' Temper. 

C. 
-0.7 
-1.2 
-1.4 
-1.6 
-0.6 
1.0 
! . I  

- 1 oc. 
Midnight. .............. -0.6 
2. ......................I -0.9 
4 s  ...................... I -1.2 
6 s  ...................... I -f.S 
8. ...................... i -0.5 
10. ..................... ! 0.7 
Noon ................... ! 1.4 
2P ..................... j 1.6 
4 u  ..................... 1.3 
6 D  ..................... i 0.3 
8 .  ..................... 1 -0.2 
1ou .................... 0.4 

Mean.. ........... I -0.8 

Amplitude.. ........... 2.8 I 

Per rrnf. 
2.7 
3.5 
4.0 
4 1  
3.3 

-1.1 
-5.1 

c o  

Relative 
humid- 

ity. 

.... __ -. .. .......... 

Mea rainfalls (millimeters): 

Mean ordlnatea of temperature curves: 

February-March ......................... 
October-November ...................... 
February-March ......................... 
OctobeNovember.. .................... 

Y w  ......................................... 

Per cent. 
2.0 
2.5 
3.5 
3.5 
3.0 

-0.5 
-4.0 
-5.0 
-4.5 
-2. 5 

0.5 
2.0 

2.8 

8.5 

-- 

42 
467 

3.4 
1. Q 

2 5  

Rainy season. 

1.2 1 3.8 j 3.2 

4.01 12.0)  :::I 9.9 

EQUATIONS OF THE DIVBNAL CURVES. 

Dry amon. 
Temperature 26.4+1.10 sin (945.6O+1)+0.46 sin (69.6"+22). 
Relative hudidity, 78.5+4.3 sin (46.lo+z)+1.4 sin (213.ln+2z). 

Temperature 25.6+1.85 ;in (236.6°+z)+0.57 sin (D6.lo+?z). 
Relative hnniidity, SS.Of5.6 sm (56.3°+z)+2.0 sin (252.4°+22). 

Tern erature 
Rebbve hudidlty, 84.0-1-4.7 sin (47.6°+z)+1.5 sin'(228.2'+2zJ. 

Rainy 8cwon. 

Year. 
26.2f1.50 S i n  (232.3°+1)+0.52Sh 183.4°+21). 

There is a great difference in the rainialls, but the 
influence of the prevailing winds is dominant in Colon, a 
fact that is partlcularly striking in the case of the mean 
ordinates of the daily tomperature curves. 

TABLE 13.-Illwrtrating inJuenec of prevailing win& upon rainfalls and 
temperatures. 

1 Aneon. 

- 

Ciilebra. I CQ~OU. 

- 

31 

2 D  3.2 
1.7 1.8 

2 2  2.3 1 1.0 
- _. __ - . __ _. - . 

In  spite of tho extraordinary uantities of the rainfall 
during October and November Y 92 cm. as compared to 
only 8 cm. for February a!id March), the daily rai?ge of 
temperature a t  Colon for those months is grsnter by half 
than it is duiiiig the dry season. 
TABLE 14.-Ihferma between anily temperature marches in dry seamn 

versus rainy season (dry-rainy). 

The ni h t  hours are at least relatively cooler and the 

the maximum positive temperature di erence does not 
occur until 4" p. m. This is true for Ancon and Culebra, 
but it is different at Colon, where the march of the con- 
siderably smaller differences is 'ust the reverse. 

Daily march of reladive humi (1 ity.--The daily march of 
the relative humidit is just the reverso of that of the 

trrpiitions of the daily march. $he phase-angle A, as 
well the less regular A, for the relative humidity,differs 
by about 180' from those for the temperature. The 
minimum relative humidity occurs with the masimum 
temperature, and conveidy the mmimum humidity 
occurs a t  tho time of the minimum temperature. The 
daily amplitude of the relative humidity is, except at 
Colon, three times as grent in the dry season as it is in 
tho rain season. Tho miuimclm occurs about an hour 

dry soason firy seasoil about 50°, rainy seasoq a %the out 
oarlier Lrin the rainy season than it does duriti 

65'); while a t  Coloii the difference between the two 
SCOSO;IS is somewhat smaller (46' as against 56'). 

The relation between temperature amplitude and rela- 
tive humidity amplitude is cpita constant. 
nate the daily amplitude of the relative humidity by a$: 
and the daily amplitude of the temperature by ad, their 
comparison gives the following quotients: 

TABLE 15.-Ratio of daily amplitudes of relative humidity and temperature. 

daytime % ouw relatively warmer durinfi the dry season; 

temporature, as is s B own with s ecial clearness by the 

If we dovi 

a l R  ad. I ad?: art. 

Dry. I Ralny. I Year. 1 Dry. I Relnp. 1 Year. 

.................. Ancon 3.5 
Culphra. ................ 
Colon.. ................. 

Mean ............. ! 4.1 1 3.5 I 3.8 1 3.7 1 3.3 1 3.5 

Takivg the average diurnal variation in the relative 
humidity as a whole, a periodic temperature change of + 1' C. corres onds to  a change of - 3.8 per cent in the 
relative humiiity ; in the average semidiuriial variation 
a periodic temperature change of + 1.0'C. corresponds 
to a change of -3.5'C. in the relative humidity, or 
almost the sanie amount. One may say, then, that in 
their daily iiiarchos a temperature change of +lO°C. 
corresponds to a chan e of about -3G per cent in the 
relative humidity. Tf& relation between temperature 
change and humidit chaii e is a strikingly constant 
one. It is but little Q a  oss mar -cd during the rainy season 
than during the dry season, and Colon also is no excop- 
tioii in this caso. 

' I  Ancon.. . -1.6 -1.4 i--1.7 -1.4 -1.2 1 0.2 1.3 2.6 I 3.1 1.4 '-0.5 : -1.1 
Culebra..-l.2 -1.3 -1.4 - f . B  -0.D 0.3 0.9 2.2 2.1  1.3 (-0.1 1-0.8 ah ...I 0.6 I 0.8 I 0.8 1 0.6 1-0.1 1-0.8 1-0.7 1-0.5 1 0.0 1-0.3 ,-o.z I 0.2 
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Mm. 
0.56 

0. 19 
0.18 
0.31 
0.56 
0.85 
0.91 
0.i6 

n.33 
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TABLE I&-Daily muarch of p e a a r e  at Alhajuela, Canal Z m ,  190&190/.* 

Mm. 
0.59 

0. 17 
0.08 
0.18 
0.37 
0.71 
0.88 
0.53 

0.32 

581 

-1.01 
-1.49 
-1.87 
-1.64 
-1.36 
-0.90 

0.13 
0.51 
0.77 
0 88 

-a39  

(Departures h m  the monthly means.) 

-0.s 
-1.49 
-1.90 
-l.# 
-1.76 
-1.94 

-0.20 
0.28 
0.65 
0.85 

-0.73 

- 
Srpt. 

-0.86 
-1.14 
-1.36 
-1.57 
-1.18 
-0.m 
-0.32 

0.42 
0.65 
0.76 
0.i5 

0.0s 

- 
Nov. 
- 
Mm. 
0.35 
0. os 

-0.08 
0.00 
0.18 
0.49 
0.87 
1.08 
1. os 
0.52 
0.09 

-0.50 

-0.99 
-1.39 
-1.59 
-1.42 
-1.17 
-0.71 
-0.23 

0.22 
0.65 
0.84 
0. so 
0.64 

0.863 

759.82 
- 

-0.74 
-1.11 
-1.34 
-1.SS 
-1.24 
-0.M 
-0.40 

0.47 
0.75 
0.86 
0.83 

0.07 

- 
Dee. 
- 
Mm. 
0.57 
0.36 
0. IO 
0.21 
0.40 
0.66 
0.97 
1.18 
1.00 
0.61 
0.07 

-0.47 

-1.02 
-1.48 
-1.61 
-1.60 
-1.40 
-0.90 
-0.42 

0.11 
0.4s 
0.71 
0.78 
0.71 

0.761 

759.55 
_- 

Mm. 
0.50 

-0.19 
-0.86 

0.01 
0.71 
0.83 
0.32 

-0.41 
-1.12 
-0.77 
-0.01 

0.52 

Year. 

Arm. 
0.46 

-0.05 
-0.25 

0.02 
0.64 
0.77 
0.21 

-0.55 
-1.11 
-0.71 

0.00 
0.59 

Hour. 

0.495 
-0.171 
-0.321 

0.138 
0.936 
1.073 
0.298 

-0.p25 
-1.356 
-0.S99 

0.012 
0.622 

0.595 

Mar. 

Middght. 
2% 
4% 
6'. 
8.. 
10.. 
Noon. 
21. 
4P. 
6P. 
8D. 
lm.  

Mean. 

Apr. 

-u.'u ! -v.w 
0.24 ' 0.33 
1.07 : 1.09 
1.25 1.21 
0.36 0.19 

-0.96 -1.15 

May. 

- v . I I  

0.32 
0.98 
1.08 
0.35 

-1.00 

June. Jnly. 
-- 

-1.71 
-1.20 
-0.0s 

0.69 

0.699 

-1.63 
-1.07 
-0.11 

0.71 

0.673 

Mm. 
0.741 
0.177 

-0.164 
0.141 
0.916 
1.178 
0.228 

-1.007 
-1.632 
-1.243 

0.013 
0.657 

bfianwt. 
2% 
4.. 
6% 
8.. 
lo.. 
Noan. 
2D. 
4v. 
6D. 
&. 
lop. 

-1.48 

0.M 
-0.05 

-1.64 

0.89 
-o.oa 

OCt. 

Mm. 
0.46 
0 . 3  
0.04 
0.11 
0.27 
0. Bo 
0.91 
1.10 
1.07 
0.70 
0.27 

-0.51 

Aug. Hour. Feb. 

blm. 
0.557 
0.320 
0.168 
0.175 
0.328 
0.609 
0. W B  
1.097 
1.002 
0.614 
0.121 

-0.415 

-0.910 
-1..352 
-1.507 
-1.6# 
-1.392 
-0.962 
-0.463 

0.027 
0.429 
0.71s 
0.898 
0.759 

0.724 

759. Bo 

A. Y. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
Noon. 

P. Y. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

11. 
12. 

in. 

Mm. 
0.85 
0.63 
0.46 
0. JB 
0.53 
0.83 
1.16 
1.39 
1.27 
0.90 

-0.2s 
a 31 

Mm. 
0.62 
0 . 0  
0.21 

0.36 
0. I34 
0.95 
1.15 
1.21 
0.67 
0.26 

-0.19 

-0.73 
-1 .b  
-1.61 
-1.75 
-1.63 
-1.?5 
-0.89 
-0.18 

0.28 
0.62 
0.88 
0.79 

0.24 

a i 7 ~  

158.19 

Mm. 
0.35 
0.13 
0. OJ 
0.06 
0.20 
0.53 
0.81 
0.88 
0.78 
0.52 
0.14 

-0.27 

-0.72 
-1.07 
-1.30 
- 1 . u  
-1.17 
-0.77 
-0.33 

0.10 
0. 42 
0.64 
0.73 
0.58 

0.57; 

759.51 

nrm . 
0.56 
0.29 
0.14 
0.19 
0.30 
0.55 
0.82 
0. ss 
0.81 
0.45 

-0.03 
-0.52 

-0.94 
-1.2s 
-1.47 
-1.60 
-1.25 
-0. M 
-0.35 

0.13 
0.48 
0.81 
0.86 
0.79 

0.677 

759.69 

Mm. 
0.57 
0.20 
0.11 
0.15 
0.31 
0.8'2 
0.91 
1.18 
1.12 
0.51 
0.09 

-0.53 

-1.08 
-1.52 
-1.71 
-1.59 
-1.35 
-0.89 
-0.41 

0.07 
0.50 
0.77 
0.119 
0.75 

0.754 

i59. $43 
- 
rootnoi 

Mm. 
0.70 
0.50 
0.57 
0.37 
0.53 
0. so 
1.16 
L 3s 
1.19 
0.83 
0.24 -a 41 

Mm. 
0.51 
0.34 
0.19 
0.21 
0.37 
0. ea 
1.02 
L 18 

-0.46 

A. Y. 
1 -. -. -. - . . . . . . . . . . . 
2. -. . . . - . -. . . . - . . . . 
3.. . . - - . . . . . . - . . - . . 
4.. -. . - . . . . -. . . . . . . 
5.. . . . - . - -. . . . - . . - . 
6.. . . . -. - -. . . . . . . -. 
7. -. . . -. - -. . . . . - . . - 
8.. . . . . . . . . . . . . . . - . 
9.... .......-...... 

10.. . . - . . -. -. . -. . - . . 
11.. ................ 
Noon .... . . . -. . . . -. . 

P. 16. 
l..... ............. 
2.. . -. -. . . . . . . . . . . . 
3.. . . . . . . . . . . . . . . . . 
4.. -. . . . - -. . . . . . . . . 
5.. . . . . . . . . . . . . . . . . 
6.. . . . . -. . . . . -. . . . . 
7.. . . -. . . . . . . . . . . . . 
8 -. . . . . . . . . . . . . - . . . 
9 -. -. . - . -. . . . . . - . . . 

10 ..-.. . . . -. .. -. . . . . 
11 .........._......- 
12.. ................ 

-1.05 
-1.42 
-1.68 
-1.53 
-1.26 
-0.87 -a. 3s 

0.11 
0.51 
0.71 
0.83 
0.68 

0.720 

760. w 
!. 

-0.90 
-1.55 
-1.99 
--k 09 
-1.94 
-1.51 
-0.92 
-0.31 

0.15 
0.67 
0.94 
1.01 

0.057 

759.41 

Mean .._....... 1 0.748 j am 
Monthly menu. 759.75 759.72 

Mean 
Monthly mean. 

* See the opc ng paragraphs of t: i paper a 

TABLE 17.-Daily march of pressure at Ancon, Canal Zone. 

(Departures from the monthly means.) 

I May. 1 Juno. 1 July. 1 Aug. 1 sqt. j oct. 
----- I-,- 

DW. - 
dim. 
0.40 

-0.26 
-0.41 

0.15 
1.11 
1.11 
0.20 

-0.97 
-1.32 
-0.77 

0.10 
0.71 

0.626 

Sear. 1 Hour. 
~~~~ 

Mm. Mm. Mm. 
0 .611  0.63 0.58 
!?*E I E!?! -2-2 

Hour. 1: 
Mm. 
0.32 

-0.27 
-0.39 

0.08 
0. ss 
1.00 
0.37 

-0.57 
-1.21 
-0.93 

0. OB 
0.57 

Mm. 
0.54 

-0.14 
-0.27 

0.08 
0.74 
0.93 
0.37 

-0.65 
-1.24 
-0.90 
4 . 0 9  

0.62 

dim. 
0.48 I 

-0 46 

0.93 8 

1.12 
0.42 

-0.74 
-1.15 

-0. 08 

-0.20 I 
6 1 0  ! 

-0.92 I 
0.61 ~ 

Mm. I 
0 4 2  1 

- i 3 9  : 
-0.47 : 

0.11 ! 
1:1s I 

o.16 i 

1 0 1  

0.29 I 
-0.90 
-1.36 I 
-0.77 

0.67 : 

Mm. 
0.37 

-0.39 
-0.56 

0.07 
1.01 
1.27 
0.25 

- 0 . 0  
-1.27 
-0.77 

0.20 
0.76 

Mm. 
0.63 

-0.14 
-0.21 

0.17 
1.06 
1.13 
0.22 

-1.10 
-1.53 
-0.97 

0.12 
0.63 

0.659 
-- 

Midnjght ... . . . . -. -. 
2.. . . - -. . . . . . . - . . . . 
4.. ................ 
8.. . . . . . . -. . . . . . . . . s.... . . . . .. -_. . . . . - 

lo'.. ............... 
Noon .._. . . . . -. . . . . - 
2P................ - 
4D..... ............ 
6 D . .  . . . . - -. . . . . - . . . 
SP . . . . . . . . -. . . . . . . . 

10P.. . .. . . . -. . . . - . . . 
M-.. . - -. . . . . 

- i . x  
-1.M 
-0.12 

0.39 

0.650 
-- 

0.5441 0.4791 0.4191 0.5471 0.6091 0.644/ 0.652 

TABLE U.-Daily march of pressure at Culebra, Canal Zone. 
(Departures from monthly means.) 

July. 

Arm. 
-- 

0. so 
0.29 

-0.06 

0. 65 
0.75 

-0.82 
-1.39 
-1.08 

0.09 
0.70 

0. nd 

a 09 

Aug. 
- 

Sept. I Oct. Nov. DW. Year. I Hour. May. I June. 
-- Feb- I Mar- 

Apr. Hour. 1 Jan. 

Mm. 
0.n 

-0.10 
-0.90 

0.07 
0.97 
1.27 
0. 10 

-1.07 
-1.57 
-1.07 

0.10 

0.687 

0. n 

dim. 
0.65 
0.09 

-0.29 
0. OB 
1.08 
1.41 
0.09 

-1.28 
-1.77 
-1.06 

0. n 
0.77 

0.137 

Mm. 
0.84 
0.28 

-0.07 
0.23 
1. a0 
1.25 
0.18 

-1.09 
-1.85 
-1.65 
-0.02 

0.70 

0.780 

Mm 
0.68 
0.10 

-0.08 
0.07 
0.73 
0.98 
0. So 

-0.81 
-1.43 
-1. aa 

0.17 
0.56 

Mm; 
0.43 

-0.14 
0.17 
0.53 
0.9s 
0. 27 

-0.74 
-1.34 
-1.10 
-0.39 

0.58 

n. 32 

N m .  
0.73 
0.14 

-0.28 
0.07 
0.79 
1.09 
0.13 

-0.84 
-1.50 
-1.20 
-0.08 

0.63 

Mm. 
0.57 
0.11 

-0.32 
0.06 
1.00 
1. 25 
0.19 

-1.03 
-1.64 
-0.96 

0.06 
0.57 

Mm. 
0.77 
0.11 

-0.14 
0. 21 
1.13 
1.38 
0. n 

-1.16 
-1.82 
-1.37 

0.11 awa 

Midnight _........ - 
B ................ .. 
4. .................- 
6. . . -. . . . . . . . . . -. . . . 
8. . . . . -. . . . . . . . . . . . . 
10. .............. - - -  
Noon . . . . . . . . . . . . . . s. . . . . . . -. . . . . . . . . . 
6 P .  . . - -. . . . . - - -. . . . . 
8p. . . . . -. . . . . . - . . . . . 
10P . . . -. . -. . -. . . . . . . 
I D . .  . . -. . . . - -. . . -. -. -1.41 

-1.m 
-0.12 

0.70 

0.563 1 0.817 Mean ..........I a751 0.7771 0 . 1 1  -- 



532 

Midnight .......... 
P .................. 
4 ................... 
6. ......... : ........ 
8. .................. 
10- ................. 
Noon .............. 
2D .................. 
4D .................. 
6P .................. 
& .................. 

MONTHLY WEATHER REVIEW . 
TABLE 19.-Daily march of preaswe at Colon. Canal Z m  . 

Mm . 
0.52 

-0.14 
-0.26 
-0.06 

0.65 
1.03 
0.45 

-0.57 
-1.08 
-1.03 

0.01 

M m  . 
0.48 
0.05 

-0.26 
-0.08 

0.81 
1.01 
0.s 

-0.71 
-1.22 
-0.97 

0.00 
0.48 

M m  . 
0.549 
0.152 

-0.119 
-0.027 

0.702 
0.907 
0.330 

-0.665 
-1.231 
-1.037 
-0.030 

0.470 

"c'. 
-2.5 
-2.7 
-3.0 
-0.4 

2 4  
3.8 
3.5 
2.4 
0.7 

-0.7 
-1.6 
-21 

I 0 L'. 
- 2 6  
-2.9 
-3.1 
-0.4 

2.5 
3.9 
3.5 
2.4 
0.7 

-0.9 
-1.5 
-2.1 

Hour . 

2. .................. 
4 ................... 
B. .................. 
8 ................... 
10 .................. 
Noon ............... 
a .................. 
4D .................. 
6P .................. 
8D .................. 
1oD ................. 
lap ................. 

J8ll . 
0 c . 
-2.6 
-3.2 
-3.2 
-1.7 

2.4 
4.1 
4.4 
3.6 
1.3 
0.9 

-1.8 
-2.5 

-1.2 
2 9  
4.7 
5.0 
3.9 
1.4 

-1.0 
-21 
-2.8 

-0.5 
3.0 
4.5 
4.3 
3.1 
1.0 

-1.1 
-1.8 
-2.1 

2 ................... 
4 ................... 
em .................. 
8. .................. 
10 .................. 
Nocm ............... 
2D .................. 
I D  .................. 
6D .................. 
8p .................. 
1oD ................. 
1% ................. 

.. 
e 0 . 
-0.9 
-1.2 
-1.2 
-0.6 

0.8 
1.4 
1.6 
1.2 
0.1 

-0.1 
-0.5 
-0.6 

' C  . 
-1.6 
-1.9 
-21 
-0.3 

1.8 
2.5 
2.2 
1.4 

o c  . 
-1.4 
-1.5 
-1.7 
-0.6 

1.2 
1.6 
1.8 
1.2 

C . 
-1.0 
-1.2 
-1.4 
-0.6 

0.8 
1.5 
1.5 
1.3 
0.2 

-0.3 
-0.6 
-0.7 

c . 
-1.2 
-1.3 
-1.3 
-0.5 

0.9 
1.6 
1.5 
1.3 
0.4 

-0.1 
-0.5 
-0.6 

me . 
-0.9 
-1.2 
-1.5 
-0.5 

0.7 
1.5 
1.6 
1.1 
0.3 
0.1 

-0.5 
-0.2 

0.84 
.. 

o c  . 
-1.2 
-1.4 
-1.6 
-0.8 

1.0 
1.7 
1.6 
1.3 
0.4 

-0.1 

-0.7 
-n.4 

1.00 
- 

-2.0 
-0.6 

1.1 
2.0 
I . 7 
1.2 
0.7 
0.1 

-0.4 
-0.8 

1.15 

-1.1 
-0.6 

0.9 
1.7 
1.5 
1.1 
0.5 
0.0 

-0.2 
-0.5 

0.93 
............ 

1.4 
1.1 
0.6 
1.1 

-0.3 

1.9 
1.5 
0.6 
0.0 

-0.5 

(Departures from monthly means.) 
. 

Mar . 
. 
Aug . 
. 

OCt . May . I June . Hour . I Jan . Dee . 1 Year . HOW . Feb . Apr . July . Sept . Nov . 
M m  . 

0.46 
0.20 

-0.13 
-0.10 

0.63 
1.01 
0.53 

-0.44 
-1.12 
-1.20 
-0.24 

0.41 

0.538 

M m  . 
0.57 
0.13 

-0 . a0 
-0.07 

0.99 
0.52 

-0.50 
-1.16 
-1.16 
-0.20 
0.38 

0.547 

n . m 

Mm . 
0.58 
0.19 

-0.16 
-0.03 

0 . 70 
0.96 
0.48 

-0.54 
-1.25 
-1.13 
-0.18 

0.34 

0.545 

Arm . 
0.55 1 -?h 
0.35 0.20 

-0.03 0.07 
0.05 1 0.07 
0.68 0.63 
0.81 0.50 

-0.i2 -0.64 
-1.30 1 13 

- 0 0 3  1 0.02 
0.43 I 0.40 

0.18 1 0.25 

-0 97 I 2 9 4  

Jim . 
0.58 
0.18 
0.00 

-0.13 
0.50 
0.68 
0.25 

-0.51 
-1.07 

0.08 
0.38 

0.437 

-0 . a9 

Mm . 
0.57 
0.21 

-0.04 
-0.09 

0 . 8  
0.75 
0.29 

-0.60 
-1.21 
-1.03 
-0.04 

0.55 

0.498 

M m  . 
0.59 
0 . % 

-0.05 
0.03 
0.80 
0.97 
0.31 

-0 . s1 
-1.39 
-1.19 
-0.05 

0.51 

0.583 

M m  . 
0.56 
0.15 

-0.17 
0.05 
0.86 
1.11 
0 . a0 

-0.97 
-1.48 
-0.97 

0.10 
0.60 

0.802 

Mrn . 
0.55 
0.04 

-0.20 
0.04 
0.88 
1.06 
0.12 

-0.97 
-1.36 
-0.97 

0.17 
0.63 

0.583 

Midnight . 
2 .. 
4 .. 
6 a. 
8 .. 
10 .. 
Noon . 
2D. 
4D . 
6P. 
UP . 
10D . 

Yean . 0.508 I 0.452 Mean .......... 1 0.627 0.618 0.518 

TABLE 2O.-Daily march of temperature at Ancon. Canal Zone . 
(Departure from monthly means.) 

... 
Peb . Year . 

.. 

OCt . N O V  . 
. 
DW . 

......... ... 
I Mar . j Apr . ' Max . I June . July . I Aug . 

.. 
Hour . I Jan . Hour . 

-. . . . . . . . .  

2 a. 
4 .. 
6 a. 

10 .. 
NOOIL 
2P . 
4P . 
6D . 
SP . 
1ou . 

. 

12D . 
Hean . 
- -. ..... 

sept . 

C . 
.2 . 5 
-2.9 
-3.0 
-0.5 

2 . 4 
3.6 
3.5 
2 4  
0.8 

-0.7 
-1.5 . 2. 0 

.- 

2 15 

0 C . 
-3.3 
-3.6 
-3.9 
-1.5 

3.0 
5.1 
5.5 
4.5 
1.2 

-1.4 - 2. 4 
-3.0 

3 . m 

C . 
-3 6 
-3.8 
-4.1 
-1.6 

3.0 
5.0 
5.6 
4 . s 
1.5 

-1.3 
-2 5 
-3 . 2 

3.33 

C! . 
-2 0 
-2.4 
-2.9 
-0.1 

4 9  
4.0 
3.0 
1.7 
0.2 

-0.8 
-1.5 
-1.8 

1.94 

C . 
-3.3 
-2.4 
.2 . i 
-0.1 

2 . 7 
3.8 
3 . 2 
2 . 0 
0.2 

-0.9 
-1.3 
-1.7 

1.94 

e . 
-2.9 
-3 . 2 
-3.5 
-1.1 
2s 
4 . x 
4.3 
3.5 

-1 . 2 
-2.1 
-2.1 

o . a 

2.72 

(r . 
-2.8 
-3.2 
-3.4 
-0.7 

2.7 
4.3 
4.1 
3.0 
0.9 

-1.0' 
-1.9 
-2.4 

2 5 3  

OC." 
-3 . I 
-4.3 
-1.3 
-1 . 2 

3 . I1 
5.4 
5.9 
5.0 
1.8 

-1.4 
-2.5 
-3.3 

C! . 
-3.4 
-3.7 
-3.8 
-0.5 

4 . 7 
4.7 
3.7 
1.3 

-1.2 
-2.3 
-2.8 

3 . n 

c . 
-2.5 
-3.0 
-3.3 
-0.1 

3.0 
3.8 
3.3 
2 3  
0.8 

-0.8 
-1.6 
-2 2 

L'. 
-2 . 3 
-2 ti 
-2.6 
-0.4 

2 4  
3.5 
3.3 
2.1 
0 . li 

-0.5 
-1.4 
-1.9 

2. .................. 
4- .................. 
6 ................... 
8 ................... 
10- ................. 
Noon .............. 
2P .................. 
4D .................. 
6D .................. 
8D .................. 
1oD ................. 
1% ................. 

Means .......... 2.15 1 2 . 9  &48 j 2 9 2  222 I 1.97 

TABLE 21.-Daily nmch of temperature at Culebra. Canal Zone . 
(Departure from monthly means.) 
. 

M a y  . 
c . 

-2 4 
-2.4 
-2.8 
-0.6 

3.3 
4.0 
3.0 
1.6 
0.4 

-1.0 
-1.6 
-1.7 

. 

2.07 

. 
AUK . 

C . 
-2.0 
.2 . 2 
-2.4 
-0.8 

2 . 2 
3.8 
3.2 
1.8 
0.6 

-0.8 
-1.3 
-1.7 

.. 

1.80 

. 
DW . I Year . 

l- .- 
June . 

c . 
-1.5 
-2.4 
.2 . 6 
-1.0 

2.1 
3.7 
3.1 
1.7 
0.4 

-1.0 
-1.4 
-1.5 

- 

1.87 

Hour . Srpt . 

C . 
-2 1 
-2 . 2 
-2 . 5 
-0.6 

2 . 7 
3.9 
3.3 
1.7 
0.4 

-0.9 
-1.5 
-1.7 

1.96 

Feb . 

C . 
-2 9 
-3 . 2 
-3.6 
-1.7 

4.3 
4.8 
3.5 
1.4 

-1.0 
-1.9 
-3.5 

a 3  

2 76 

July . 

c . 
-4 1 
-2.2 
-2.2 
-0.9 

2.1 
3.8 
3.0 
1 . D 

-0.9 
-1.3 
-1.5 

n . 7 

1 . ss 

2.. 
4 a. 
6% 
85. 

Noon . 
2P. 
4D. 
6D. 
8P. 
10P . 
12p. 

in a. 

o c  . I 0 1 L . 
-2.0 1 -1.6 

.0 ..i 1 -0.5 
2.4 : 2.2 
3.7 ~ 3.4 
2.8 i 2.6 

-2.2 - 2 3  I , -3.1 -1.9 

3: 1 25" 
-1.9 

........... I 264 
Mean 2 9 s  I 2.62 1.75 1.59 

i aza 1 2.17 Mean . 

TABLE 2.-Daily  march OJ tempcrcrturc at Colon. Cam1 Zone . 
(Departure from monthly means.) 

__ . ...... .......... .- 
Hour . I Jan . I Feb . 

....... . .  
Hour . Mfky . 

e c . 
-1.1 
-1.4 
-1.8 
-0.6 

1.1 
2.0 
1.7 
1.4 
0.4 

-0.2 
-0.6 
-0.7 

-. 

1.08 
. -. .. 

.4u g. Sept . 

..- .. OCt . I . .. 
0 C . 
-0.8 
-1.1 
-1.2 
-0.5 

0.6 
1.4 
1.4 
1.3 
0.4 

.o . 2 
-0.5 

.o . a 

- . -. ..... 

2 .. 
4 .. 
6 a. 
8'. 
10'. 
Noon . 
2P . 
4D. 
69. 
8D. 
105 
12D. 

0.99 I 1.23 
...... 

Meall ........... I 0.851 0.80 0.82 I 0.93 1.38 I 1.07 
. . . . .  - . 

Mean . 
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B ......................... 
4P. ........................ 
6P ......................... 
8D ......................... 
1% ........................ 1 0 ~  ........................ 

............... M&UI 

TABU 2S.-Ddy ma& of rtlalivs humidity at Aneon, Canal Z m .  
(Departures from monthly means.) 

-2'3 -23 24 19 13 12 la 15 11 -14-14 -1s-li.0 
-22 --al:24 -18 -10 - 9 -13 -12 -12 -10 -10 -16 -14.7 
-15-10-18-18- 5- 5- 6-  G -  2 -  I- 1- 9- 8.6 

13 14 15 12 8 7 8 

TABLE 27.-Average hourly temperatwe at culcbra, C a d  Zm. 

21 ......................... 
4. ......................... 
61 ......................... 
8% ......................... 
I* ........................ 

91 
92 
92 
89 
74 

~~ 

DC. .C. 'C. .c. 
22.5 22.6 22.5 22.8 
22.3 22.3 22.1 22.3 
22.9 22.1 9 i . g  m.66.1 
24.0 23.7 22.8 23.9 
26.9 26.4 26.8 37.4 
28.2 87.6 28.6 28.8 

25.Y 25.6 27.3 27.3 
24.6 24.3 25.4 25.6 
23.6 23.3 23.7 24.0 
23.3 23.1 23.1 !a4 
22.9 22.9 22.8 23.0 

27.3 26.8 2 8 3  z s 4  

2s.. .......... 
4. ............ 
b ............ 
8' ............ 
10. ........... 
Noon.. ....... 
2P ............ 
4P ............ 
GD ............ 
SP ............ 
lolr 
12P.. 

........... ......... 

TABLE 28.-Average howly temperature at Colon, Canal Z m .  
TABLE 24.-Daily murch of relative huniiaity at Culebm, Canal Zone. 

(Departares from monthly mmns.) 

2. ............ 
4' ............ 
b ............ .- ............ 
1* ........... 
Noon.. ....... 
2 P  ............ 
.IP ............ 
GP 
SP ............ 
10P ........... I 
12P 

............ I 
I ............ 

Xeon ..... i 2G. 31 26. 2j ?& Gj 20.6 26. 4 26.2 26. 21 26.21 26.11 25.51 25.1 26.11 26. 
. ! :  ' I I I I  

TABLE 29.--Avmage hourly relative humidity at A m ,  Canal Zone. 

(6 Years.) 

B ......................... 9 10.3 
4'. ........................ 
I9 ......................... 
8. ......................... 
l@ ........................ 
Noon.. ................... 
2D ......................... 
4~ ......................... 
6D ......................... 
le ........................ 
1?D ........................ 
8P 

Mean ............... 

......................... 

TABLE 25.-Daily march of relative humidity at Colon, Cam1 Zone. 
(Departures from monthly means.) .- 

2 
- 
92 
91 
91 
SS 
72 
56 
62 
53 
59 
in 
81 ss 
i5 
- 

- 

c a 
< 

90 
91 
92 
RG 
71 
til 
58 
59 
CL 
i 5  
M 
s8 

77 

._ 

- 

- 
c; 
m 

95 
95 
95 
92 
s.3 
74 
73 
75 
115 
88 
92 
94 

3 
- 

- 
0 

8 - 
94 
94 
94 
ga 
82 
73 
73 
77 
53 
90 
94 
94 

- 
i 
d - 
95 
95 
95 
I 
84 
75 
74 
78 
S4 
91 
94 
95 

- 

1 n - 
94 
94 
94 
sa 
80 
66 
65 
07 
74 
84 
91 
93 

Hours. I d  
IE 

P ......................... 
8. ......................... I 
re ......................... 1 
lo.. ....................... 
Noon.. ................... 
2P. 
4D.. 
GP ......................... 
HP. ......................... 
lop.. ...................... 

Mean ............... 

4% ........................ I 

........................ ....................... i 
12D ........................ 

TABLE 30.-Average hourly rdatiue humidity at Culebra, Cam1 Zone. 

(4-5 years.) 
TABLE 26.-Averagc hourly temperature at Ancon, Canal Zone. 

- 

4 
... 

91 
92 
92 
6s 
71 
55 
50 
52 
56 
; a  
85 
88 

74 
... 

- 
i 

2 - 
%3 
R3 
94 
89 
73 
riJ 
67 
60 
GG 
i 8  
b i  
91 

- 

$i - 
94 
95 
05 
92 
81 
G9 
69 
i5 
81 
85 
92 
94 

- 

h $ 
- 
96 
9G 
90 
95 
57 
i5 
79 

s.3 
90 
91 
95 

88 

"- 
1 ,  

- 
3 + -- 

94 
95 
95- 
93 
81 
69 
66 
70 
76 
85 
91 
93 

84 
_- 

! 
Hours. Ij 

I 
2% ......................... 92 
.I:, ......................... ' 93 
I> ......................... I 93 
.y. ......................... I 92 
UP. E.. .................. _i 78 
h'uon ..................... G3 
?P ......................... 58 
4P ......................... 58 
GP ......................... I [6 
SP ......................... a9 
IOP ........................ ss 
12u ........................ 91 

Me3n ............... 79 
. I 

... 

2. ............ c ............ 
8. ............ 
8. ............ 
lo. ........... 
Noon ......... 
2P ............ 
4D ............ 
8p ............ 
& ............ 
lop ........... 
12D.. .......... 

Mean ..... 
... 
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Hours. 

!a ......................... 
4. ......................... 
B. ......................... 
8. ......................... 
10. ........................ 
NWU ..................... 
lp ......................... 
4P ......................... 
6P ......................... 
8~ ......................... 
lop ........................ 
llp ........................ 

Mean ............... 

TABLE 31.-Avarags hourly rulativs humidity at Colon, Canal Z m .  

A 
h - 
ra 
$3 
54 
83 
80 
i 6  
76 
75 
i s  
81 
83 
83 

80 

(5-7 years.) 
- 
d 
c 
h 
- 

91 
92 
92 
91 
87 
81 
80 
82 
81 
87 
88 
90 

87 
- 

- 
s; - 
1 h 
- 
90 
91 
91 
Ca 
86 
97 
81 
97 
85 
S i  sa 
90 

87 
- 

- 
ab 
2 - 
91 
91 
91 
91 
Rli 
s2 
89 
SI 
85 
87 
89 w 
87 
-_ 

- 
ci 
8 m - 
92 
92 
92 
91 
85 
WJ 
77 
sa 
84 
87 
89 
91 

87 
- 

THE FUNCTION O F  THE ATMOSPYRE IN [WIRELESS] 
TRANSXISSION. 

By J. ERSKINE-MURRAY, Sc. D. 
[Dr. James ErsEne-Murray was born in Edinburgh on October 24, 

1868. and after a course of six years’ study under the late Lord Kelvin 
at Glasvw University he entered Trinity Collere, Cambridge, as a 
reaearch student. In 1S98 he w.1~ appointed experiniental assistant 
to Mr. Marconi. In 1900 he took up the post of lecturer and demon- 
strator in physics and electrical engirieerinq at the University CiJlleKe, 
Nottingham, and in 1905 he m a  n pointed to the lectureship in elec- 
trical ennineering at the George Eoates’ Technical College, Pahley. 
In 1905 he took up consulting work in radiotelezraphy. 

[The followino paper is reprinted by permission of the editor of the 
Yearbook, Mr. Xrthur Cohen.] 

An interesting article b Dr. Eccles on certain aspects 

Yearbook [of wireless telegraphy] for 191 3, tlie treatment 
of the subject being niainl from the point of view of his 

“freak” transmissions. In  the following pages I have 
attempted to analyze t pical cases of unusual wireless 

with the known and fundanientnl physical facts of the 
case a true idea of the function of the atmosphere in trans- 
mission without the use of any esplanabory hypotheses. 

That the atmosphere ought to have some slight influ- 
ence on the tranwiiission of electric or “ether” wal-es 
from place to place on the earth’s surface is oh-ious when 
one recollects that the air, though a very good iiisulntor 
at pressures such as esist a t  the eart.h’s surface, is no- 
where a perfect insulator and has uite different electrical 

Love  30 or 40 miles to those i t  possesses a t  lower 
elevations. 

Electrical waves must necessarily have a good insulator 
to pass through; they are guided by a conductor, but do 
not pass through it, only diffusing slowly into it and 
being dissipated as heat in the conducting material. 
The better the conductor the smaller is the de>th of 

energy on this account. At the same time every con- 
ductor, whether a wire or a great mass. like the earth, 
does conduct-that is to say, the electrical disturbance 
follows and is guided by its surface. 

In  Hertz’s experiments and in Mr. Marconj’s earliest 
form of apparatus true radiation took place, i. e., there 
was a free and unguided passage of an electric disturbance 
from one conductor to another conductor through an 
insulating medium, the air, in which both were situated. 

of transmiasion through t E e atmosphere appeared in the 

own and other physical t E eories for the esplanation of 

transmission and to de K me from these in conjunction 

ualities a t  the low prcssures wiich s occur at heights 

penetration of the waves into it and the less the \ oss of 

1 Reprhrtd i, regue8t ram Tear Book of WirelessTelegruphy and Telephony.1914. 
y[ueoni Press Lenep (ltd.), London, [NU]. p. 604-612. 

In  modern wireless telegraphy free radiation does not 
take place when the stations are situated on land or sea, 
for t.lie receiver is actually in direct connection with the 
earth and the latter forms art of the transmitter. 

part of a conductor to another part of the same. No return circuit such as is used in ordinary telegraph ls 
needed, because the disturbance is not continuous g u t  
alternating, and is of comparat.ively small wave Zen th. 
I may quote from the 1907 edition of my handboof$ a 
defktion which puts the matter succinctly; it is as 
follows: 

Reduced to ita simplest terms, the modern wireless telegraph is a 
lave conducting s here (the earth) with two conducting excrescences 
on it or near itasuzce (the aerial conductors). In one of thesea sudden 
oscillatory movement of electricity is started, which spreads over the 
surfpce, causing to-and-fro currents in the other wire is it passes. 

It will be understood, therefore, that as these have 
been ni views since 1898, I was not one of those whom 

aa being surprised at  Mr. Marconi’s success in trans-Atlan- 
tic transmission round the curve of t,he world. 

If the lower atniosphere were as conductive as the sea 
is, wirelcss telegraphy from place to place on the earth’s 
surface would be inipossil:)ls, for t.he electric waves would 
not penetrate such a material to more than a few yards 
from the transmitter. ‘I hus wireless telegraphy between 
completely submerged su hniarines is impracticable. The 
same is true in regard t.0 wiroless transniission in mines. 
Where tlie rocks are dry and insulating, transmission is 
possible t,hrough them u to a mile or two; but where 

in contact with the ground and rising to some 30 miles 
above it is thus the stratum through which the electric 
wares can I ~ S  in traveling from station to station. 
A4hove lies the less dense air which is certainly not a good 
insulator nnd therefore must either absorb or reflect the 
waves w1ii.c.h come II ) to it from the trsnamitter. There 

layer does reflect tho waves down again, and thus signals 
are received at greater distances than in the daytime; 
and Dr. !L. W.] Austin is of opinion that even in the 
daytime t.he action is not alwa absorption only, but 

signals by reflection. 
1.he first suggestion of which I am aware, that indicates 

the iniportanco of the upper atmosphere in the trans- 
mission of electrical waves over t-he earth’s surface IS 
cont.ained in a paper which the late G. F. Fitzgerald read 
at  t,he British Association Meeting in 1893. Iu discussing 
tlie probable eriod of an electrical oscillation of the 

The period of oscillation of a simple sphere of the size of the earth, 
supposed charged with op omte charges of electricity at itu ends, would 
be almost one-seventeen% of s second; but the hypothesis that the 
earth is s conducting body surrounded by a nonconductor is not in 
accordance with the fact. Probably the upper regions of our atmoa- 
phere are fairly good conductore. 

He then proceeds to calculatdthe period of oscillation 
considering tho earth and upper atmosphere as two con- 
centric spherical conductors and finds that if the height 
of the re ion of the aurora, i. e., of the conducting layer, 

if the height be 6 miles, the period becomes 0.3 second. 

Modern wireless is thus mere Y y transmission from one 

Dr. Ecc P es in his article iii last ycar’s Yearbook speaks of 

the are wet and there P ore conducting, wiralesa teleg- 
rap K y is impracticable. The nonconducting layer of air 

is now esperimenta f evidence that at  night this uppsr 

that occasionally there is a dig r t strengthening of the 

eart.h as a who P e, he remarks that- 

be 60 mi I es the period comes out at 0.1 second, while, 

Enkine-M~rrrJr, J. Handbook O f  wireless telsgraphy. London, 1807. 


